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Abstract of JP2002023972 
PROBLEM TO BE SOLVED: To perform multi- 
address transmission of print data to a plurality 
of printing engines, etc., tliat perform 
processing in different phases. SOLUTION: A 
multi-address destination selecting means 140 
decides a multi- address destination on the 
basis of phase information sent from a data 
receiving part 200 (diagram 9). A transmission 
controlling means 120 performs multi- address 
transmission to the selected data receiving 
part 200 and separately performs data 
transmission to the other data receiving parts 
200. A data multi- address performing means 
130 performs multi-address data transmission 
and also performs data transmission to 
separate destinations. The means 120 also 
receives buffer state information from the data 
receiving parts 200 that currently perform 
multi-address receiving, separates the part 
200 which can not buffer data any more from 
the multi-address group and separately 
transmits the data. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the data transmission unit which performs multiple address transmission of data from the single 
data transmitting section to two or more data receive sections which process the data of the specified 
quantity a mutually different phase and a different period Each data receive section has a notice means of 
topology to notify topology, to the data transmitting section. The data transmitting section The data 
transmission unit characterized by having a multiple address point selection means to search for the relative 
phase contrast between each data receive section based on topology, and to choose the data receive section 
of a multiple address transmission place based on the relative phase contrast. 

[Claim 2] In the data transmission unit which performs multiple address transmission of data from the single 
data transmitting section with a mutually different phase to two or more data receive sections which process 
the data of the specified quantity a different period The data buffer means which carries out period 
maintenance until each data receive section has received data processed, It has a notice means of a buffer 
condition to notify the buffer status information showing the condition of the data stagnation to a data buffer 
means, to the data transmitting section. The data transmitting section Based on buffer status information, 
also in the data buffer means of which data receive section of a multiple address transmission place, multiple 
address transmission is suspended so that overflow of data may not arise. Or the data transmission unit 
characterized by having the sending-out control means which resumes a multiple address transfer so that an 
underflow may not arise. 

[Claim 3] In the data transmission unit which performs multiple address transmission of data from the single 
data transmitting section to two or more data receive sections which process the data of the specified 
quantity a mutually different phase and a different period Each data receive section has a notice means of 
topology to notify topology, to the data transmitting section. The data transmitting section Search for the 
relative phase contrast between each data receive section based on topology, and it is based on the relative 
phase contrast. Have a multiple address point selection means to choose the data receive section of a 
multiple address transmission place, choose the data receive section of a multiple address transmission place 
in advance of a series of data transmission, and each selected data receive section The data buffer means 
which carries out period maintenance until the received data are processed, It has a notice means of a buffer 
condition to notify the buffer status information showing the condition of the data stagnation to a data buffer 
means, to the data transmitting section. The data transmitting section Based on buffer status information, 
also in the data buffer means of which data receive section of a multiple address transmission place, multiple 
address transmission is suspended so that overflow of data may not arise. Or the data transmission unit 
characterized by having the sending-out "control means which resumes a multiple address transfer so that an 
underflow may not arise. 

[Claim 4] The data receive section of the data transmission unit characterized by using the signal which 
shows what processing of a data receive section put in one radix point in the period of processing of a data 
receive section as topology in the data receive section which uses for the data transmission unit of claims 1 
or 3. 

[Claim 5] The data transmitting section of the data transmission unit characterized by measuring the 
difference of the time amount it is notified by the data receive section of claim 4 that topology is as relative 
phase contrast in the data transmitting section used for the data transmission unit of claims 1 or 3, and 
searching for relative phase contrast. 

[Claim 6] The data receive section of the data transmission unit characterized by making into buffer status 
information to have supervised the data holdup to a data buffer means, to have straddled the threshold 
established to the capacity of a data buffer means in the data receive section which uses for the data 
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transmission unit of claims 1 or 3, and for the data holdup to have changed. 

[Claim 7] The data receive section of the data transmission unit characterized by using the bmary threshold 
of the low order level for detecting the risk of an underflow at an early stage, and the high order level for 
detecting the risk of overflow at an eariy stage in the data receive section of the data transmission unit of 
claim 6 as a threshold established to the capacity of a data buffer means. 

[Claim 8] When the buffer status information which means that the data holdup to the data buffer means of 
the data receive section of claim 7 exceeded the high order level in the data transmitting section of the data 
transmission unit of claims 1 or 3 is notified from one data receive section of the multiple address 
transmission places, multiple address transmission is suspended, then The data holdup to a data buffer 
means a high order level The data transmitting section of the data transmission unit characterized by 
resuming multiple address transmission if the buffer status information showing the data holdup from all the 
data receive sections that notified the buffer status information showing having exceeded to a data buffer 
means having been less than the high order level is notified. 

[Claim 9] When the buffer status information which means that the data holdup to the data buffer means of 
the data receive section of claim 7 exceeded the high order level in the data transmitting section of the data 
transmission unit of claim 8 is notified from one data receive section of the multiple address transmission 
places, multiple address transmission is suspended. After that, Before notifying the buffer status information 
showing the data holdup from all the data receive sections that notified the buffer status information 
showing the data holdup to a data buffer means having exceeded the high order level to a data buffer means 
having been less than the high order level and resuming multiple address transmission When the buffer 
status information showing the data holdup from one data receive section of the multiple address 
transmission places to a data buffer means having been less than the low order level is notified The data 
transmitting section of the data transmission unit characterized by removing the corresponding data receive 
section fi-om a multiple address transmission place, and resuming data transmission according to an 
individual. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , . ^ 

[Field of the Invention] This invention relates to the data transmission unit which performs multiple address 
transmission of data from the single data transmitting section to two or more data receive sections which 
process the data of the specified quantity a period which early phases differ mutually and is mutually 

different. . 

[0002] For example, this invention relates to the data transmission method which cames out multiple 

address transmission of the image data to two or more printing engines which are data receive sections from 

the image generation engine which is the data transmitting section, and equipment in the printer system 

which prints a series of image data of the same print job using two or more printing engines which perform 

printing processing a period which early phases differ mutually and is mutually different. 

[0003] In explaining the technique which this invention tends to improve, the basic model of the printer 

system which has a single printing engine first is shown in drawing 1 . In drawing 1 , the image generation 

section and the image storage section are prepared in the image generation engine 10, and a buffer buffer 

and the image generation section are prepared in the printing engine 20. The detail of these each part is 

indicated by drawing 2 . 

[0004] Here, since the inertia of rotation actuation of a machine part becomes large and cannot shitt a phase 
easily when rapidity is required of the image printing section, raster image data output from a buffer buffer 
to the image printing section must be performed with a sufficient response according to the phase of 
actuation of the image printing section. Moreover, although it is necessary to carry out printing processing 
continuously in order to print efficiently since time amount is required to stabilize the period of rotation 
actuation of the image printing section in a predetermined value and a halt of operation and a restart in a 
short time cannot be performed Since there is individual difference in the period of actuation of the image 
printing section and fluctuation exists also between the periods of the same individual, the raster image data 
output from the image storage section to a buffer buffer It must carry out without an intermission so that an 
underflow may not arise from a buffer buffer to compensate for the data output to the image printing 
section. 

[0005] Thus, a high-speed print system is a system by which it will be the requisite to carry out data 
transmission according to the phase and period of processing of a data receiving side. 
[0006] This invention is devised for a printer system with such demand characteristics, or a data 
transmission system with the same demand characteristics, and there is the purpose which carries out the 
printout of the print job with many pagination and number of copies for a short time more in the background 
of this invention design using such a printer system. 

[0007] Although there is approach which pulls up the throughput (ppmipapers per minutes) of pnntmg 
processing of a printing engine simple substance in order to pull up the output throughput of a printer, a 
approach of multi-izing of a printing engine is taken here. 

[0008] The model of the printer system of a multi-printing engine is shown in drawing 3 . When pnntmg the 
same print job with two or more printing engines, the printing processing between each printing engine is 
typically expressed with the printer system of such a multi-printing engine like drawin g_4 . 
[0009] As shown in drawing 4 , in the printer system of a multi-printing engine, the image printing section 
of each printing engine performs printing processing a period which is a mutually different phase and is 
different. Moreover, there are individual difference and fluctuation in each period. And according to the 
phase and period of processing of such a data receiving side, it is necessary to carry out data transmission 
with a high-speed printer system as point **. 
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[0010] Although it uses multiple address transmission conventionally on the other hand in transmitting the 
same data from the single data transmitting section to two or more data receive sections, multiple address 
transmission is a transmission system on condition of the ability of a data receive section side to process the 
received data serially according to the timing of data transmission. 

[001 1] In this way, since a premise conflicts, the technique of this invention applies multiple address 
transmission to the printer system of the multi-printing engine which was not applied conventionally. 

[0012] ^ 
[Description of the Prior Art] Like point **, the image printing section of each pnntmg engme pertorms 
printing processing with the printer system of a multi-printing engine a period which is a mutually different 
phase and is different. And since it is necessary to carry out data transmission with a high-speed printer 
system according to the phase and period of processing of such a data receiving side as point **, in the 
conventional technique, data transmission which became independent of an image generation engine to each 
printing engine is performed. In the conventional technique, the aspect of the data transmission between the 
image generation engine in the case of printing the same print job (pagination: N) with the multi-ized 
printing engine and a printing engine is typically shown in drawing 5 . 

[001 3] as shown in drawing 5 , in order for the parts (the example of drawing 5 Pa (t), Pb (t), and Pc (t)) 
of the raster image data by which printing processing is carried out with each printing engine in :t at a 
certain time to differ and to also perform data transmission according to it, in :t, the parts of the raster image 
data transmitted to each printing engine differ at the time. For the reason, it takes advantaging of the multi- 
ized number of a printing engine, and the desired value to the data transmission throughput from an image 
generation engine to a printing engine group increases. 

[0014] As a concrete example value of the desired value to the data transmission throughput from an image 
generation engine to a printing engine group, when each page is the print job of 600spi(s) (spots per inch), 
24 bits/pixel, and A4 paper size, the size of the raster image data which is each page serves as about 144 
Mbytes(es). When outputting this with a 60 ppm printing engine respectively, about the data transmission to 
a 1 printing engine, the band of 144 Mbytes/sec (about 1.1 Giga(s) bits/sec) is needed, and the excessive 
engine performance is required of a data transmission throughput from an image generation engine by the 
multi-ization. 

[001 5] in addition, by this patent, the difference (the example of drawing 5 - |Pa(t)-Pb(t) | and |Pb(t)-Pc(t) | 
and |Pc(t)-Pa (t) |) of the printing part at the same time between each printing engine is only called a printing 

part difference after this. 

[0016] In the conventional technique, the problem that the desired value to the data transmission throughput 
from an image generation engine to a printing engine group increases is produced for performing 
independent data transmission from an image generation engine to each printing engine as above-mentioned. 

[0017] Although it is a reason that the phase of actuation between each printing engine has not gathered, this 
is carrying out printing processing of the same print job with each printing engine at coincidence, if it sees 
on a macro (in unit of a print job). Therefore, a transmission band can be controlled if multiple address 
transmission is applied in the unit of a print job. However, it is necessary to form the buffer buffer of the 
capacity which can hold the print job of each printing engine for that purpose. As illustrated previously, 
when each page is the print job of 600spi(s) (spots per inch), 24 bits/pixel, and A4 paper size, even if it sees 
per page the size of the raster image data which is each page, it is as large as about 144 Mbytes(es). 
Moreover, when outputting this with a 60 ppm printing engine respectively, a buffer buffer is asked for the 
I/O throughput of every 144 Mbytes/sec (about 1.1 Giga(s) bits/sec) at least, respectively. For the reason, it 
is desirable to reduce capacity as much as possible and to constitute from semiconductor memory as a buffei 
buffer, and it is connected with the increment in the increment in capacity, i.e., cost. 
[0018] Moreover, it is arranging actuation of a printing engine so that the part printed in each printing 
engine as another means to apply multiple address transmission, at the same time may become the same. 
However, the high-speed image printing section of a printing engine Since it consists of big machine parts o 
inertia of operation, in order to arrange those actuation strictly among two or more printing engines A devic* 
new for the purpose of the formation of a multi-printing engine of the device for connecting a rotational 
shaft mechanically, the device for controlling synchronous flattery to the same master clock between 
printing engines, etc. will be needed, and this will also cause cost quantity. 
[0019] 

[Problem(s) to be Solved by the Invention] Let it be a technical problem to apply multiple address 
transmission, holding down to the range which can absorb the printing part difference of each printing 
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engine with the buffer buffer of a smaller capacity by this invention in view of the trouble of the above- 
mentioned conventional technique. 

[0020] . . 

[Means for Solving the Problem] Generally data with the same multiple address transmission are 
collectively transmitted to all data receive sections. However, as long as allowances are in the data 
transmission throughput from an image generation engine to a printing engine group, there is no necessary 
** which carries out multiple address transmission collectively to all the printing engines that have more 
than one by force, and the same data may be performed to coincidence using the data transmission which 
two or more multiple address transmissions and plurality became independent of. 

[0021] Therefore, below to the printing engines which a printing part difference can absorb with a mutual 
buffer buffer, it considers performing data transmission independently to the printing engine which others 
and a printing part difference left using multiple address transmission. 

[0022] Here, if the reason which a printing part difference produces between each printing engine is first 
considered in the printer system of a multi-printing engine, the following three points will be mentioned. 
[0023] ** A difference is in time amount until a period of operation is stabilized with each printing engine, 
and the timing which starts printing processing differs. 

** It is the phase of actuation of the image printing section of each printing engine at the initiation time of a 
series of printing processings, and they differ. 

** Since individual difference is in the period of actuation of the image printing section of each pnntmg 
engine and there is also fluctuation in each period, each phase changes gradually. 
[0024] Here, to the first reason, printing processing initiation of the printing engine by which rotation 
actuation of the image printing section was stabilized shall be waited. 

[0025] Next, it is a problem how [ that does not need to know the phase or the mutual phase contrast itself of 
actuation of the image printing section of each printing engine, and a printing part difference can absorb 
with a mutual buffer buffer about the point that the phases in early stages of the image printing section 
which is the second reason differ ] it is. that is, as shown in drawing 6 , with the printing engine by which 
actuation of the image printing section was stabilized every period of operation - the opportunity of printing 
processing initiation - ** since it shifts, the image printing section of each printing engine one radix point 
in the period of operation It puts in (for example, the printing starting position of a page head part), and the 
printing engine made into the data transmission point (multiple address group) by the same multiple address 
transmission is chosen based on the difference (below, it is called printing time difference) of this time 
amount. 

[0026] Since the printing part difference between printing engines has the printing time difference (it is only 
called printing time difference below) of the same part, and the relation of a formula 1 , decision whether the 
printing part difference between some two printing engines can absorb with a buffer buffer using printing 
time difference or a mere size comparison is possible for it. 
[0027] 
[Equation 1] 

Printing part difference = throughput of printing time difference x printing processing Formula 1 [0028] 
Moreover, if it becomes impossible for the printing part difference between the printing engines which 
belong to the same multiple address group during a series of printing processings as the result to absorb with 
a buffer buffer to change of the phase by the individual difference and fluctuation in the period of actuation 
of the third reason for every printing engine, i.e., the image printing section, it will control separate a 
multiple address group or only interrupt data transmission etc. This control is shown in drawing 7 . 
[0029] In addition, the above configuration and other configurations of this invention are indicated by the 
claim. Moreover, these configurations are explained below at a detail. 
[0030] 

[Embodiment of the Invention] As mentioned above, this invention shall consist of the following two 
control greatly. 

** Control to which it is at the initiation time of a series of printing processings, and mutual phase contrast 
is small and carries out multiple address grouping of things absorbable [ with a buffer buffer ] or the things 
with only mutual close phase contrast for a printing part difference. Below, this is called static control. 
[0031] ** Control which a printing part difference is expanded, and separates the thing it became impossibl 
to absorb with a buffer buffer, or only interrupts transmission between the printing engines which belong to 
the same multiple address group in the midst of a series of printing processings by fluctuation of the 
individual difference of the period of actuation of the image printing section of each printing engine, and a 
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period of operation. Below, this is called a dynamic control. 

[0032] The following two are prepared as a means to realize static control. 

[0033] (A) Form a notice means of topology to notiiy the topology for computing mutual early phase 
contrast to an image generation engine side in each printing engine. Here, topology is a signal with which 
delay varies to an image generation engine, and the image printing section notifies having put in one radix 
point in the period of operation (for example, printing starting position of a page head part) that there is 

nothing. ... , . , 

[0034] (B) Based on the topology notified fi-om each printing engine, choose the pnnting engines which a 
mutual early printing part difference can absorb with a buffer buffer, or printing engines with a mutual eariy 
only close printing part difference, and form the multiple address point selection means made into a multiple 
address group in an image generation engine. 

[0035] The following two are prepared as a means to realize a dynamic control. 

(C) Supervise the holdup of the image data fi-om a buffer buffer to the difference, i.e., the buffer buffer, of 
the part of the image data under output (under printing), and the part of the image data under input to a 
buffer buffer in each printing engine, and form a notice means of buffer status informa.tion to notify the 
buffer status information which shows the condition to an image generation engine in it. 
[0036] (D) Prepare the sending-out control means which performs a flow control in an image generation 
engine based on the buffer status information notified fi-om each printing engine. When that from which 
image data forwarding is likely to be halted and a buffer holdup is likely to serve as zero during a sending- 
out halt of image data arises, the period when a sending-out control means has some to which a buffer 
holdup is likely to exceed the capacity separates the data transmission to the corresponding printing engine 
from a multiple address group, and begins. 

[0037] In addition, these static control and two control of a dynamic control may carry only either out, or 
may be carried out combining both. , • j r- 

[0038] When carrying out combining static confrol and a dynamic control, a dynamic control is applied for 
every multiple address group according to the result after completion of static control. 
[0039] The block diagram in the case of carrying out to drawing 8 and drawing 9 combining static control 
and a dynamic control is shown. In drawing 8 , the data transmitting section 100 is constituted including the 
image storage section 110, the sending-out control means 120, the data multiple address means 130, and the 
multiple address point selection means 140 grade. The multiple address point selection means 140 
determines the multiple address point based on the topology sent from the data receive section 200 
( drawing 9 ). The sending-out control means 120 gives the selected data receive section 200 multiple 
address transmission, and gives data transmission to the other data receive sections 200 according to an 
individual. The data multiple address means 130 carries out the multiple address of the data transmission, 
and performs data transmission also to the destination according to individual. Moreover, the sending-out 
control means 120 separates the data receive section 200 it became impossible to be unable to buffer 
reception data for buffer status information from the data receive section 200 under multiple address 
reception from a multiple address group, and transmits data according to an individual. 
[0040] In drawing 9 , the data receive section 200 is constituted including the data receiving means 210, the 
buffer buffer 220, the image printing section 230, the notice means 240 of topology, and the notice means ol 
buffer stagnation information 250 grade. The notice means 240 of topology sends topology to the data 
transmitting section 100 based on the phase detection signal of the **** printing section 230. It is 
determined whether a group should be carried out to a multiple address group by this. The notice means 250 
of buffer stagnation information transmits a buffer condition to the data transmitting section 100 based on 
the buffer holdup of the buffer buffer 220. It is determined whether, based on this, it should dissociate from 
a multiple address group. v . ■ j 

[0041] The dynamic control is unnecessary when fluctuation of the period of operation in the individual 
difference with a printing engine and the single printing engine of a period of operation does not need to be 
taken into consideration. When carrying out only static control, it shall fix to the average printing throughpt 
of a printing engine group, and data forwarding from an image generation engine shall be performed so that 
the data I/O which receives from the buffer buffer of each printing engine may balance. 
[0042] The block diagram in the case of carrying out only static control to drawing 10 and drawing 1 1 is 
shown. In addition, the sign corresponding to a corresponding part with drawing 10 and drawing 1111 , 
drawing 8 , and drawing 9 is attached, and detailed explanation is omitted. 

[0043] Moreover, what is necessary is for the phase contrast in early stages of each printing engine to be 
small enough, and to carry out only a dynamic control conversely, in taking into consideration only 
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fluctuation of the period of operation in the individual difference with a printing engine and the single 
printing engine of a period of operation. When carrying out only a dynamic control, the member list of 
multiple address groups shall be given fixed. 

[0044] The block diagram in the case of carrying out only a dynamic control to drawing 12 and drawing 13 
is shown. Also in this case, the sign corresponding to a corresponding part with drawing 8 and drawing _9 is 
attached, and detailed explanation is omitted. 
[0045] 

[Example] Then, the concrete example of the signal between each means is shown. 
[0046] First, a concrete example is shown about the signal between the means of realizing static control. 
[0047] With the notice means of a phasing signal of each data receive section (printing engine), the image 
printing section detects having put in one radix point in the period of operation (for example, printing 
starting position of a page head part) with a phase detection signal, and notifies it to an image generation 
engine as topology. Here, it is not necessary to include the information on time of day in a phase detection 
signal and topology, delay varies in them, and a notice should just be carried out to them that there is 
nothing, 

[0048] Consequently, the phasing signal from each printing engine is penodically notified to an image 
generation engine side so that it may illustrate to drawing 14 R> 4. 

[0049] here, it is referred to as average actuation period:T of number of printing enginesiN, and a printing 
engine group, criteria time-of-day:tbase, and phasing signal receipt timeiti (or t*i) from each printing engine 

(i)- n 
[0050] Next, first, using this signal as an example of a multiple address point selection means, a mutual 

early printing part difference chooses close printing engines, and the algorithm made into a multiple address 
group is only shown. 

[0051] With a multiple address point selection means, that each printing engine is only relative calculates 
phaseipi (i= 0 to N-1) by the degree type as the first step. 
[0052] 
[Equation 2] 

pi= (ti-tbase) mod T A formula 2, however X mod Y is taken as the value calculated by X-ZxY, when 
setting to Z integer part of the quotient which divided the real number X by the real number Y. 
[0053] Next, based on the value of pi, it rearranges into ascending order or descending order as the second 
step. Relation between the index of Pj and an array and the index of each printing engine is set to ij for the 
array of the relative phase after rearrangement. In the example of drawing 14 , when it arranges in ascending 
order, it becomes ij= {a, c, b}. 

[0054] Next, at least that of the elements which Pj adjoins is phase reference:Dj as the third step, (j+1) mod 
N is calculated by the degree type, 
[0055] 
[Equation 3] 

Dj (j+1) mod N= (PG+1) mod N-Pj+T) mod T Formula 3 [0056] Finally, an index (ij and ij+1 mod N) is set 
as a multiple address group's border from the greatest thing as early multiple address group number:M as the 
fourth step at order among the phase contrast computed by the formula 3 about M j (in however, the case of 
M= 1 zero piece). In the example of drawing 1414 , since it is D2, 0>D1 , and 2>D 0 and 1 , if M= 2, two 
multiple address groups {the printing engine a and the printing engine c} and the {printing engine b} will be 
formed bordering on = (i2, iO) (b, a) and = (i2, iO) (c, b). 

[0057] Here, early multiple address group number :M is taken as the integral value below number of the 
maximum multiple addresses :Mmax calculated by the degree type from data forwarding rate:r per all the 
persons concerned news from an image generation engine, and the greatest data transmission throughput:R 
of an image generation engine. 
[0058] 

[Equation 4] Mmax=R div r A formula 4, however X div Y is taken as the integer part of the quotient which 
divided the integer X by the integer Y. 

[0059] Moreover, the printing engines which a mutual early printing part difference can absorb with a buffei 
buffer are chosen, and the step of the above third or below is performed as follows as capacity :L of a buffer 
buffer, and printing throughputiS as an example of the algorithm made into a multiple address group. 
[0060] Here, at the third step of the second algorithm, by making the variable E used as j (j= 0 to N-1) of 
arbitration, and E=N -1 into initial value, the next processing is repeated until it is set to E= 0. 
[0061] First, Pj and P (j+k) which are called for by the formula 5 mod Phase contrast of N: Dj Q-^k) mod N 
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is calculated one by one about k=l-E, and it asks for k with which the value fills a formula 6 first. 

[0062] 

[Equation 5] 

Dj G+k) mod N= (PG+k) mod N-Pj+T) mod T Formula 5 [0063] 
[Equation 6] 

Dj G+k) mod N>last shipment Formula 6 [0064] From the index ij called for as a resuh to i G+k -1) mod 
Since the early printing part difference with the mutual printing engine to N is absorbable with a buffer 
buffer, it makes these the same multiple address group. 

[0065] Henceforth, at the third step, it is j= (j+k). mod The above-mentioned processing is repeated as N and 
E=E-K. 

[0066] Furthermore, the third algorithm which calculates the initial value of j fi-om which the number of 
multiple address groups divided using the value of zero to N-1 one by one as initial value of j of the third 
step of the above serves as min may be used. 

[0067] In addition, about the signal showing the member list of each multiple address groups called for as a 
result of the above-mentioned grouping processing, it mentions later as a signal between means to realize a 
dynamic control (the bit list of group members: G). 

[0068] Next, a concrete example is shown about the signal between the means of realizing a dynamic 
control. 

[0069] First, as an example of buffer status information, the signal showing the change event of the holdup 
of the raster image data in a buffer buffer is used. 

[0070] That is, in the notice means of buffer status information, an upper part level and a lower part level as 
shown in drawing 1 5 are established to a buffer buffer, a data holdup is supervised, and it manages in the 
three condition shown in drawing 16 R> 6. And when change of the condition which shows in drawing 17 
arises, the change of state is notified as buffer status information. 

[0071] Although an optimum value may be experientially determined about the value of the upper part level 
in a buffer buffer, and a lower part level, the initial value can be determined based on the following idea. 
[0072] first, a period after notifying MH event about an upper part level until the data input to a buffer 
buffer stops as a result of a flow control - namely, the margin which buffer overflow does not generate even 
if the output fi-om the period of the signal travelling period of the round trip between an image generation 
engine and a printing engine and a buffer buffer stops at least and only an input continues ~ then, it is good. 
Moreover, what is necessary is to consider only as the margin which a buffer underflow does not generate 
even if a period, i.e., the input through which it passes at least from the period of the signal travelling period 
of the round trip between an image generation engine and a printing engine and a buffer buffer, after 
notifying ML event similarly about a lower part level until the data input to a buffer buffer resumes stops 
and only an output continues. 

[0073] Subsequently, an example is shown about a sending-out control means. 

[0074] A sending-out control means has the following variable to each of the multiple address group of the 
printing engine determined as a result of static control, or the multiple address group of the printing engine 
determined beforehand, 

[0075] ** bit list [ of group members ]: - G bit list: - the bit length of G carries out to more tiian the 
number of Niprinting engines. Bit list: G is taken as the OR of 2i about all the members belonging to a 
group, when setting the index of the printing engine of a group member to i (0 <=i<N). Moreover, in case 
data transmission is stopped for the data transmission to the printing engine of index:i in response to 
separate independence or OL event, the exclusive OR of the own value of G and 2i is computed and held. 
[0076] ** bit list [ of group members in Condition H ]: - A bit list: ~ the bit length of A carries out to more 
than the number of N:printing engines. Bit list: A carries out maintenance management of the condition so 
that the bit corresponding to the index of the group member in the condition of the status-display notation H 
may be set to 1 . That is, when Event MH is notified from the printing engine of index:i, having used initial 
value as 0, the OR of the own value of A and 2i is computed and held. Moreover, when Event HM is 
notified from the printing engine of index:i, the exclusive OR of the own value of A and 2i is computed and 
held. Index: Also in case data transmission is stopped for the data transmission to the printing engine of i in 
response to separate independence or OL event, compute and hold the exclusive OR of the own value of A 
and 2i. 

[0077] In addition, in separating the data transmission to the printing engine of index:i, it newly prepares bit 
list:G (a value is 2i) and A (initial value is 0) for corresponding by making it into a single multiple address 
group. 
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[0078] Based on the buffer status information from the printing engine which belongs to the two above- 
mentioned variables and multiple address groups for every multiple address group, a sending-out control 
means is served, as shown in the state transition table of drawing 1 8 . 

[0079] Next, the addressing raster image data signal to a multiple address group, each addressing raster 
image data signal to a data receive section, and the example of a data multiple address means are shown. 
[0080] A data forwarding means or a sending-out control means divides the raster image data of each page 
into the data (division data) of predetermined length, assigns the serial number (division data sequence 
number) sequentially from top division data, creates the data frame of the format illustrated to drawing 
1919 , and carries out sequential sending out as an addressing raster image data signal to a multiple address 
group. 

[0081] In addition, in the example of drawing 1 9 , the value of the bit list of group members of pomt ** 
shall be used as the destination group address of a data frame. And with a data multiple address means, the 
remaining part of the data frame after the destination group address is copied, the data frame of the format 
illustrated to drawing 20 is created, and in the bit list of group members held to the destination group 
address, a value addresses to the printing engine ( data receive section) of the index corresponding to the bit 
which is 1 , and sends out as each addressing raster image data signal to a data receive section. 
[0082] In addition, a data transmission means to realize transmission of the raster image data (data frame) 
from the data transmitting section (image generation engine) to each data receive section (printing engine) is 
not included in this invention. In men of the same trade, a data transmission means is easily realizable using 
the existing technique. 
[0083] 

[Effect of the Invention] According to this invention, since the printing part difference of the printing engine 
in a multiple address group is controlled by performing multiple address transmission of ** - plurality, using 
effectively the data transmission throughput from an image generation engine, it is possible to lessen 
capacity of the buffer buffer in each image generation engine. That is, even if it uses two or more printing 
engines which perform printing processing a period which early phases differ mutually and is mutually 
different, the increment in cost accompanying capacity increase of a buffer buffer can be suppressed, the 
print system of a multi-printing engine can be constituted, and the printout of the print job with many 
pagination and number of copies can be carried out more in a short time. Moreover, this invention brings 
about the same effectiveness to a data transmission system not only with the printer system assumed by this 
invention but the same demand characteristics as it. 

[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damag'es caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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